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^ - Th^s pamphlet recoeaends that elei;gntary-school 
teachers be provided with inssrvice courses which deal with 
probability concepts'. The recoaaendatiohs are bas^d on the 
experiences af 120 teachers who taught probability^ in eleaentary 
school as part pf a' p^^^^j^ct of the national Science Foundatdon. The 
authors observe th^-^ probability is iaportant enough to warrant a 
place in the cupriculua^ ^and that the nuabej: conc^^ts involved in 
proba]jility are already present in the eleaentary cur^iculufa. A 
suggested outli^ie of topics for an inservice course cn ptojbebility is 
provided, together with detailed descriptions of ifhree illustrative 
activities. (SD) • • ^ 
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For many years educators have be%n urged to introduces probability 
into the elementary school mathematics program. The 24th Yearbook of 
the National Council of Teacher* of Mathematics has an excellent section 
describing a siiitable program in probability. There are persuasive 
reasons for teaching probability in elementary school. Aboverall it is 
irmportant ank significant in the world in which we live. It influences 
our lives in countless ways* Without doubt we ' would be better off with 
Some knowledge of the characteristics of chance events. * 

At the elementary school level, work*' with probability offers un- 
limited opportunities for . the practice and reinforcement of basic 
arithmetic skills with wtiole numbers and fractions, estimation, counting, 
and tallying. The procedures used for organizing and analyzing data 
promote logical thinking. Probability encourages independent in- 
vestigations and provides techniques for studying questions, in social 
studies, science, and language arts. , ' , 
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Background * ' , - 

The/ reconcnendat ions contained in this pacjphlefc are^ based on ex^' 
periences of mor-e ^than 120 teachers who taught probability topics to 
elemehtarx school children as part of a project cooperatively sponsored 
by the National Science; -?oundat3aon, the iNew ^Y^irk* State Education 
.Department, -^d* ten New York school districts. In 'each of these school 
districts an outstanding educator ^coordinated the^robabillty teaching 
project. The coord i^^atoj^ ej:^ listed below in the hope that educatorsr 
interested in introducing probability into their eleiSentary school 
pr*ograi3^will contact ^►-theni:^ ♦ ' * * . ^ 
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Richard JardinI, Westmoreland Road School^ 

Vhitesboro, New York 13492 
James Jordy, Cazenovia High. School, Cazenovia, 
\ ^ New york 13035 

Geprge Lenchner, Union Free Sqhool District, 

Valley 'Stream, 85 Wes.t Hawthorne Avenue, 

Valley Stream, New York 1^580 
Donald Mills, Penn^Yan Central School, 

Penn Yan, New York 14527 ^ 
Elaine Mintz, Plainedge Public Scho61s, 

Bethpag'e,, >New York 11714 
George Ropes, Edgemont Union Free Schools, 

ScarsdaU, New York ia5B3 " 
I'iatthew Scaffa, Community School District 31, 

211 Daniel Low Terrace, Staten .Island, 
, New York 10301 
^Mary Teshara, Community School District 12^ 

708 East Tremont Avenue, Bronx, 

New York 10457 



Louis Scholl -was project coordinator in Buffalo, New York, and 
Bernard Kessler was coordinator in the Cha.tsworth Avenue School, , 
Maraaroneck, New York. They -are ^o fong^r pnyplpyfid "^^ th^sp .<;rh<>n;i 



districts;, Elaine Mintz wrote the.firsp draft of this Tip ^sa^hlet based 
on her own experiences at Plain^ge, visits to other project -schools, 
discussions at .conferences, and r^ep^rts received from project * 
coordinators and independent evaluatorst- 

Broad View of "Probability in School Programs * \ 

Probabi„liCy is'important enough to warrant a place in school 
programs. Questions arise about where*, how> how much? It is evident 
That senior high school students would profit from a serious mathematical 
course in probability. It would be' extremely valuable as foundation 
train4mg for many carreers. ' , - , 



In jOnior high sc}]pol the study*o£ probability should be 
e2?>irical, providing a rich stgre of fascl^nating problems for in- • 
vestigation, * ' ' • 

• In elementary school probability may be thought 'of as a 
taotivating asset supporting the study of many basic aritlxmetic topics* 
'It provicies pany realistic, prac-tical applications for matheniati?s 




In-service Trjfining of Teachers 

^' \ 

Teadhj^ts prefer aa in-service course for learning how to teach 
probability /as opposed to learning the subject from manuals and texts. 
The* Jfeadef' ship of a knowledgeable, enthusiastic supervisor can con- 
tribute greatly towards the successful introduction of a new curriculum 
. topic.,;// • ' . . 

///y ' • - ^ 

' Xn-service^training sessions should accompany rather than precede 
the implementation of the probability program. Tbe subject should be 
approached on an intuitive^^lev^l using various activities that teachers 
cart use in their classrooms. A limited amount of formal mathematical 
tifdoxy may- be presented in response to teachers* questions and 
irftellectual curiosity. Watered-down .versions of high school or col leg 
l^evel courses cannot be expected to serve 'thfe needs of elementary 
^ihool teacHers,»-^Teachers sl^ould be introduced to many appropriate 
^araes, puzzles, exi)eriments, and concrete devices Chat~-c^ be used in 
/./the study of probability. Local statistics, local events, ^and, above 
^?/all, the interest? of children' are the best sources of real probability 
1 problems. • * 



Sgggested Outline of Topics for en In-ser\^ice Course 

! 

There are maxty possible sequences of topics for an in-ser\rice 
course in probability,- The following is one of theo-: , 

. > r. Thinki\ig about chancy - intuitive notions 

of probability * . • 

2. Using nuabers to express probability ♦ 

3. Collecting data' surveys^ experiments, 
random .sampling 



4. Oi^ganizing data tables, arrays, graphs'". 



5t Developing orderly^ ne'thods for counting 
possible outcomes - ^ 

6. Outcomes - ^omplenentary , .equal ly probable, 
^ union, intersection ' 

7. Binomial outcomes -Pascal's triangle 

8. . Conditional probabi}.ity 




Illustrativ e Activities ' . ' 

On the following pages are described'a few sample probability 
activities. These will^ illustrate the kind of questions which can be 
examined, and the kinds of techniques which can be jised. 
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^Elementary school children attach great ^in^D^jrtance to birthdays, 
and wi\l enjoy doing a project on% the suBject* The jn^ar ^saph'! above 
was coE^osed using the birthdays and initials of jSie ^tudents* nanies. 
On a classroom bulletin board* it •would be ^propr iajSe^ to use first 
names:, or photogr^hs. A suSject like this* is typi'dei of the many 
available providing data from the* lives of^tuden.t^., which can be 

.collected, tabulated, graphed, aftd analyzed^ .A >sna|or* question is: 
"If we selected a student randcHDly,^. what is the pr^bab'ilitfy that has 
month of birth is February?" Other qUfesttons ^i]^;^"Is the dis- . 
tribution. of birth months typical?*? As* with most. Iprobabilit^. exercises 
tMVqne supports either iu^ortant parrfes of tBe' i|ai;^amatics c^urriculupi - 

. th^ stady of xne d^lendar. Who might haye'koftie'ipi^ctical use foiTthis 



Sata^'a^btit" "birfh /months? 
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Intermediate gEBft3^ students maV •look, more jieeply into the t 
question o^ birth(jfays^ Before jLpvesfcigatring a.tppi^c it is a good 
practice a^ suideri^s to ^ess ab6ut^?p^^i^|iies. You may ask 
them CO gaess about t|»e chance that at\«>as^^y«s'€jadents in the class 
have the/sam0 birthday. Tl<ey wiM /4ur^ri3sced^w Jdis^^^ that there 
is a go6d[ cl/ance (^out 50^") that ^cu^n¥$r ifr*ttie class have the 



'V; 



same Wrthd^i;^( month anci day); 

' ' /y/f^ix 

If .we surveyed 600 {)eoply, hpv iianyJofi- thejf:;;^ we expecl^to 
have . a bii/thday ',in March? Hoy many^ ^ ' X^^,%^:^0L expect.* to have a*^ 
birthday on the 20th day of / month^'*.*"/4 i'-C *-''^ . ' 
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Ob i^ciJayg: Tests 



r^- ji^cCive tests 
quesl^ll^n guessing v 
cuss'lon of ^robabili 
test, randomly*. Wh 
iJes a 



diagr^ prov 



^li^ing the qu 
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e a f igmirfar^'p^i the school scene, 
es up.^ftaturally*, and c^ be telafced to 

Su^ptf^eVe answered a four-question true-false 
our *fc]hanQ^^<yf*^-ge?ttii^g^^ perfect sdore? A tree ' 

-'•estion: 
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There'are sixteen 3ifferent ways to answer the four .quest ions. >^ 
One "Of them, TIFF, gives a perfect score* 'The probability of getting 
a pepfect score-by guessing randomly* is 1/1^* ^ ' ' 



Project III: * * ^ » * ' . ' - 

THE PARTY GAME 

* • A Primary Class Project 

a) Collecting data - (An exercise such as the one below' may be pr^- 
sewted to the clas$ in lieu of data from a survey.) 

• Scott's friends all played a-game at a party* - Each child piclced 
a colored bag that had three letter cards in it. Then, he or she drew 
the' letters out of the. bag, one at a time, without looking. Scott 
wrote the' letters down as each child drew them* If the , order of 
letters made a real word, the child got a prize. The picture shows th 
letter bags, Unde^ each bag, vsTite all the ways the -letters in the 
bag could be picked* . C 



Red iBag 



Blue Bag 



White Bap " 






Green Bag 




b) Organizing* data and orderly counting methods: 



gba 
gab 
bag 
bga 
agb 
' "abg- 



tae 
tea 
aet 
ate 
eat 
eta 



rta 
rat 
tar 
tra 
art 
atr 



bag* 
gab 



tea 
ate 
eat " 



rat 
tar 
art 



d) .Predicting outcomes: 

• Which box would you w^at to pick letters from? 



wlo 
wol 
16w 
owl 
Iwo 
olw 



c) Record each set of" letters ihat spells an English word: * • 



low 
owl 



conclusion if should be emphasized that the study of probability 
in elementary schools introduces^ few raathematical topics not already 
in school programs* Critical topics such as fractions / ratio, percent:*, 
and averages are supported anS vitalized by probability. A r^c^nt 
research report from the National Assessment of Educational Progress 
urges schools^to sltr^ngthen teacbiag^ of . common fractions, decimal 
fractions. And percent. Probability can help you do this'. 
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